Pestalotioid fungi are associated with a wide variety of plants worldwide and are endophytes, pathogens and saprobes. The present study provides an updated phylogenetic placement of Neopestalotiopsis, Pestalotiopsis and Pseudopestalotiopsis using fresh collections from mangrove plants in Thailand. Twelve novel species are characterized based on combined sequence data analyses of internal transcribed spacer (ITS), beta tubulin (β-tubulin) and translation elongation factor 1-alpha (EF1α) coupled with morphological characters. The taxonomy and phylogenetic relationships of pestalotioid-fungi are reappraised with suggestions for future work.
Introduction
Mangrove forests are one of the most productive ecosystems which play a major role in the ecological communities in coastal tropical and subtropical waters (Hyde & Lee 1995) . They serve as hatcheries and nursery habitats for marine organisms and protect coastlines from catastrophic events such as storms and tidal surges (Hyde & Jones 1988 , Fisher & Spalding 1993 , Hyde & Lee 1995 , Hyde et al. 1998 . The greatest diversity of mangrove species occurs in Indonesia, Malaysia and Thailand, which also harbour a great diversity of micro-organisms especially fungi (Alias & Jones 2009 , Alias et al. 2010 ). However, the phylogenetic and functional description of microbial diversity in mangrove ecosystems has not been addressed to the same extent as for other environments. Even though mangrove ecosystems are very rich in microbial diversity, less than 5% of species are believed to have been described (Thatoi et al. 2012) . Recently developed technologies in molecular biology and genetics offer a great promise to explore the potential of microbial diversity. Hence, the present paper makes an effort to identify the species of fungi in Table 1 Polymerase chain reactions (PCR) thermal cycle program for each gene.
Gene
Primers PCR thermal cycle protocals ITS ITS1/ITS4 initially 95 °C for 3 min, followed by 40 cycles of denaturation at 95 °C for 30s, annealing at 55 °C for 50s, elongation at 72 °C for 1 min, final extension at 72 °C for 7 min ꞵ-tubulin T1/Bt2b initially 95 °C for 3 min, followed by 40 cycles of denaturation at 94 °C for 30s, annealing at 55 °C for 50s, elongation at 72 °C for 1 min, final extension at 72 °C for 7 min EF1α EF1-728f/EF2 initially 94 °C for 5 min, followed by 40 cycles of denaturation at 94 °C for 30s, annealing at 52 °C for 30s, elongation at 72 °C for 30s, final extension at 72 °C for 7 min
Phylogenetic analysis
The sequences were assembled by Geneious® 11.1.5 (http://www.geneious.com). Multiple alignments derived in this study were analysed with similar sequences, acquired from GenBank BLASTn queries and recently published articles (Maharachchikumbura et al. 2016 , Liu et al. 2017 , Nozawa et al. 2017 , Tsai et al. 2018 , Watanabe et al. 2018 . ITSx 1.1 (a Perl-based software tool) was used to extract ITS1, 5.8S and ITS2 (Bengtsson-Palme et al. 2013 ). BioEdit 7.2.3 (Hall 1999 ) was used to extract the partition of ꞵ-tubulin, and EF1α, which follow the partition template based on nucleotide BLAST in GenBank. Combined analyses of ITS1+ITS2, 5.8S, ꞵ-tubulin and EF1α sequence data were performed using maximum parsimony (MP), maximum likelihood (ML) and Bayesian analysis (BI) for each genus separately. The dataset of Neopestalotiopsis consisted of 52 taxa (outgroup: Pestalotiopsis diversiseta MFLUCC 12-0287); 70 taxa for Pestalotiopsis (outgroup: Neopestalotiopsis saprophytica MFLUCC 12-0282) and 27 taxa for Pseudopestalotiopsis (outgroup: Neopestalotiopsis natalensis CBS 138.41). All sequences were aligned for each gene separately using MAFFT v.7.110 online program (http://mafft.cbrc.jp/alignment/server/; Katoh & Standley 2013) and Gblocks v. 0.91b was used to exclude ambiguously aligned positions in the ITS, EF1α and ꞵ-tubulin alignments (Castresana 2000 , Talavera & Castresana 2007 . A partition homogeneity test (PHT) was performed with 534 PAUP* 4.0b10 to determine whether the individual datasets were congruent and could be combined (Swofford 2002) . The combined sequence alignments were obtained from MEGA7 version 7.0.14 (Kumar et al. 2015) and missing data were coded as gap (-) and further manual adjustments were made wherever necessary in BioEdit 7.2.3 (Hall 1999) . The combined sequence alignment was converted to NEXUS file for maximum parsimony analysis using ClustalX v. 2 (Larkin et al. 2007 ). The NEXUS file was prepared for MrModeltest v. 2.2 (Nylander 2004) in PAUP* v.4.0b10 (Swofford 2002) .
Maximum parsimony (MP) analysis was performed using PAUP* v. 4.0b10 (Swofford 2002 ) with 1000 bootstrap replicates using heuristic search with random stepwise addition and treebisection reconnection (TBR). Maxtrees were set to 1000 and branches of zero length were collapsed. The following descriptive tree statistics were calculated: parsimony tree length (TL), consistency index (CI), retention index (RI), rescaled consistency index (RC) and homoplasy index (HI).
For both maximum likelihood and Bayesian analyses, a partitioned analysis was performed with the following six partitions: ITS1+ITS2, 5.8S, ꞵ-tubulin (exon), ꞵ-tubulin (intron), EF1α (exon), and EF1α (intron). Maximum-likelihood (ML) analysis was performed with RAxML (Stamatakis 2006) implemented in the CIPRES Science Gateway web server (RAxML-HPC2on XSEDE; Miller et al. 2010) , 1000 rapid bootstrap replicates were run with GTRGAMMA model of nucleotide evolution. Maximum likelihood bootstrap values (MLBS) equal or greater than 50% are presented above each node in the resulting phylogenetic trees.
Bayesian inference (BI) analysis was performed using the Markov Chain Monte Carlo (MCMC) method with MrBayes 3.2.2 (Ronquist et al. 2012) . The best-fit nucleotide substitution model for each dataset was separately determined using MrModeltest version 2.2 (Nylander 2004) . GTR model was selected a best-fit model for the ꞵ-tubulin-exons (Neopestalotiopsis), GTR+I model was selected a best-fit model for the ꞵ-tubulin-exons (Pseudopestalotiopsis), ITS1+ITS2+5.8S (Neopestalotiopsis), GTR+I+G model for ꞵ-tubulin-exons (Pestalotiopsis), HKY model for ITS1+ITS2+5.8S (Pseudopestalotiopsis), HKY+G model for EF1α-introns (Neopestalotiopsis), EF1α-introns (Pestalotiopsis), and ꞵ-tubulin-introns (Pseudopestalotiopsis), HKY+I model for EF1α-introns (Pseudopestalotiopsis), HKY+I+G model for ITS1+ITS2+5.8S (Pestalotiopsis) and ꞵ-tubulin-introns (Pestalotiopsis), K80 model for EF1α-exons (Pseudopestalotiopsis), K80+G model for ꞵ-tubulin-introns (Neopestalotiopsis), SYM model for EF1α-exons (Neopestalotiopsis), SYM+I model was selected a best-fit model for the EF1α-exons (Pestalotiopsis). The MCMC analyses, with four chains starting from random tree topology, were run between 1,000,000-5,000,000 generations for each combined dataset. Trees were sampled every 100 generations. Tracer v. 1.5.0 was used to check parameters including the effective sampling sizes (ESS) >200, the stable likelihood plateaus and burn-in value ( Rambaut et al. 2013 ). The first 5000 samples were excluded as burn-in.
The phylogram was visualized in FigTree v1.4.0 (http://tree.bio.ed.ac.uk/software /figtree/; Rambaut 2014) and made in Adobe Illustrator CC (Adobe Systems, CA, U.S.A.) and Adobe Photoshop CS6 Extended version 13.1.2 × 64. Newly generated sequences in this study are deposited in GenBank ( Table 2 ). The finalized alignments and trees were deposited in TreeBASE. The phylogram was visualized in FigTree v1.4.0 (http://tree.bio.ed.ac.uk/software/figtree/; Rambaut 2014) and made in Adobe Illustrator CC (Adobe Systems, CA, U.S.A.) and Adobe Photoshop CS6 Extended version 13.1.2 × 64. Newly generated sequences in this study are deposited in GenBank (Table 2 ). The finalized alignments and trees were deposited in TreeBASE, 
Results

Phylogenetic analysis of combined ITS, ꞵ-tubulin and EF1α sequences
The results from the partition homogeneity tests (PHT) for all three phylogenetic trees were not significant (level ≥ 95%), indicating that the individual datasets were congruent and could be combined. The combined alignment of the three phylogeny analyses trees included 22 strains, of which 11 strains belong to Neopestalotiopsis, four strains belong to Pestalotiopsis and seven strains belong to Pseudopestalotiopsis.
The alignment of Neopestalotiopsis (Fig. 1 ) comprised 52 taxa, with the outgroup taxon, Pestalotiopsis diversiseta (MFLUCC 12-0287). The total length of the dataset was 1358 characters including alignment gaps, 1-324, 325-482, 483-700, 701-886, 887-1054 and 1055-1358 corresponding to ITS1+ ITS2, 5. 8S, β-tubulin (exon), β-tubulin (intron), EF1α (exon) and EF1α (intron), respectively. The combined dataset contained 1001 constant, 175 parsimony uninformative and 182 parsimony informative characters. The combined dataset was analyzed using MP, ML and BI. The trees generated under different optimality criteria were essentially similar in topology and did not differ significantly (data not shown). The descriptive statistics generated from MP analysis based on the combined dataset of ITS1+ ITS2, 5.8S, β-tubulin (exon), β-tubulin (intron), EF1α (exon), and EF1α (intron) were TL = 643, CI = 0.673, RI = 0.670, RC = 0.451, HI = 0.327. The best scoring likelihood tree selected with a final value for the combined dataset = -5197.543923. Norphanphoun, T.C. Wen & K.D. Hyde, sp. nov. Fig. 2 Index Fungorum number: IF556434; Facesoffungi number: FoF 05780 Etymologyrefers to the host from which the fungus was isolated, Acrostichum aureum L. Holotype -MFLU 19-0774 Associated with leaf spots of Acrostichum aureum L. Symptoms sub circular to irregular shape, pale brown, appear on adaxial surface leaves of A. aureum, which later expand outwards ( Fig. 2c ). Small brown spots appeared initially and then gradually enlarged, changing to pale brown circular spots with a black border. They were usually 4-5 circular spots occurred on a single affected leaf ( Fig. 2b ).Asexual morph: Conidiomata pycnidial, globose, brown, semi-immersed on PDA, releasing conidia in a black, slimy, globose, glistening mass. Conidiophores indistinct. Conidiogenous cells discrete to lageniform, hyaline, smooth, thin-walled, proliferating once percurrently, collarette present and not flared, 10-25 × 2-5 μm. Conidia (22-)23-26(-27) × (5-)5.5-6.5(-7) μm, (mean ± SD = 24.3 ± 1.3 × 6 ± 0.6 μm), fusiform to clavate, straight to slightly curved, 4-septate; basal cell obconic with a truncate base, hyaline or sometimes pale brown, thinand smooth-walled, (4.5-)5-6(-7) μm long (mean ± SD = 5.5 ± 0.8 μm); three median cells (14-)15-16(-18) μm long (mean ± SD = 15.9 ± 1 μm), brown, septa and periclinal walls darker than rest of the cell, versicolored, wall rugose; second cell from base pale brown, (4.5-)5-6(-6.5) μm long (mean ± SD = 5.6 ± 0.6 μm); third cell brown, 4.5-6 μm long (mean ± SD = 4.9 ± 0.5 μm); fourth cell brown, (4-)4.5-5(-6.5) μm long (mean ± SD = 5.4 ± 0.6 μm); apical cell (3-)4.5-5(-6) μm long (mean ± SD = 4. 9 ± 0. 8 μm), hyaline, conic to acute, with 3-5 tubular appendages on apical cell, inserted at different loci but in a crest at the apex of the apical cell, unbranched, flexuous, (16-)19-28. 5(-33. 5) μm long (mean ± SD = 24. 5 ± 4. 7 μm); single basal appendage, tubular, unbranched, centric, (4.5-)5-7(-12) μm long, (mean ± SD = 7.1 ± 2 μm).
Neopestalotiopsis acrostichi
Culture characteristics -Colonies on PDA reaching 6-8 cm diam after 7 d at room temperature (±25 °C), under light 12 hr/dark 12 hr, colonies filamentous to circular, medium dense, aerial mycelium on surface flat or raised, with filiform margin (curled margin), fluffy, white from above and reverse; fruiting bodies black.
Material examined -THAILAND, Chanthaburi Province, leaf spots of Acrostichum aureum L., 25 April 2017, Norphanphoun Chada JT12-1 (MFLU 19-0774 dried culture, holotype; PDD, Figure 1 -One of the 1000 most parsimonious trees obtained from a heuristic search of combined ITS, ꞵ-tubulin and EF1α sequence data for the genus Neopestalotiopsis. The tree is rooted to Pestalotiopsis diversiseta (MFLUCC 12-0287). Maximum parsimony and maximum likelihood bootstrap values ≥50% , Bayesian posterior probabilities ≥0.90 (MPBS/MLBS/PPBY) are given at the nodes. The species obtained in this study are in red. Ex-type taxa from other studies are in black bold. isotype); ex-type-living cultures, MFLUCC 17-1754, TNCC. THAILAND, Chanthaburi Province, leaf spots of Acrostichum aureum L., 25 April 2017, Norphanphoun Chada JT12-2 (MFLU 19-0775 dried culture, paratype); ex-type-living cultures, MFLUCC 17-1755.
Notes -Neopestalotiopsis acrostichi was isolated from a leaf spot of Acrostichum aureum. The new species resembles several other Neopestalotiopsis species. The combined phylogenetic tree indicated that N. acrostichi is sister to N. protearum (CBS 114178) and N. surinamensis (CBS 450. 74) ( Fig. 1 ), but they differ in morphology. Neopestalotiopsis acrostichi have larger conidia than N. protearum (N. protearum: (14-)16-17(-18) × (6.5-)8-9(-10)). Neopestalotiopsis acrostichi is very much similar to N. surinamensis (Crous et al. 2011, Maharachchikumbura et al. 542 2014). However, N. acrostichi differs from this species by having smaller conidia (N. surinamensis: (23-)24-28(-29) × (7-)7. 5-9(-9. 5)) with four apical tubular appendages (N. surinamensis: (15-)18-27(-28)) ( Table 3 , Maharachchikumbura et al. 2014) . This is the first report of Neopestalotiopsis on A. aureum. Etymology -the specific epithet "brachiata" refers to the character of apical appendages (Latin 'brachiata' means 'branches').
Holotype -MFLU 19-0776 Associated with leaf spots of Rhizophora apiculata Blume. Symptoms circular or sub circular shape, grayish brown, slightly sunken spots appear on adaxial surface leaves of R. apiculata, which later expand outwards ( Fig. 3c ). Small auburn spots appeared initially and then gradually enlarged, changing to grayish brown circular ring spots with a dark brown border. They were usually >5 circulars, which occurred on a single affected leaf. In severe cases, lesions spreaded evenly on the leaves (Fig. 3b ). Asexual morph: Conidiomata pycnidial, globose, brown, semi-immersed on PDA, releasing conidia in a black, slimy, globose, glistening mass. Conidiophores indistinct. Conidiogenous cells discrete to ampulliform to lageniform, hyaline, smooth-and thin-walled, simple, proliferating 1-2 times percurrently, collarette present and not flared, 5-10 × 5-8 μm.
Conidia (18-)18.5-25(-26) × (5-)5.5-6(-6.5) μm (mean ± SD = 21 ± 2.2 × 5.5 ± 0.6 μm), fusiform to clavate, straight to slightly curved, 4-septate; basal cell obconic with a truncate base, hyaline or sometimes pale brown, thin-and smooth-walled, (3-)3.5-4(-5) μm long (mean ± SD = 3.8 ± 0.7 μm); three median cells (10-)10.5-15(-16) μm long (mean ± SD = 12.7 ± 1.7 μm), brown, septa and periclinal walls darker than rest of the cell, versicolored, wall rugose; second cell from base pale brown, (3-)4-5(-6) μm long (mean ± SD = 4.4 ± 0.8 μm); third cell brown, (3.5-)4-5(-6) μm long (mean ± SD = 4.2 ± 0.7 μm); fourth cell brown, (3-)4-5(-5.5) μm long (mean ± SD = 4.1 ± 0.5 μm); apical cell (4-)4.5-5(-6) μm long (mean ± SD = 4.5 ± 0.7 μm), hyaline, conic to acute; with 1-3 tubular appendages on apical cell, inserted at different loci in a crest at the apex of the apical cell, branched, flexuous, (8.5-)9.5-33(-34) μm long (mean ± SD =20 ± 7.6 μm); single basal appendage, tubular, unbranched, centric, (3.5-)4-9(-10) μm long (mean ± SD = 6.5 ± 1.6 μm).
Culture characteristics -Colonies on PDA reaching 6-7 cm diam after 7 d at room temperature (±25 °C), under light 12 hr/dark 12 hr, colonies filamentous to circular, medium dense, aerial mycelium on surface flat or raised, with filiform margin (curled margin), fluffy, white from above and reverse; fruiting bodies black.
Material examined -THAILAND, Ngao, Ranong Province, Ngao Mangrove Forest Research Centre, leaf spots of Rhizophora apiculata, 6 December 2016, Norphanphoun Chada NG33 (MFLU 19-0776 dried culture, holotype; PDD, isotype); ex-type-living cultures, MFLUCC 17-1555, TNCC.
Notes -Neopestalotiopsis brachiata is similar to N. rosicola (strain CFCC 51992) in conidial size (N. brachiata (18-)18.5-25(-26) × (5-)5.5-6(-6.5) μm vs. N. rosicola: (19−)20−25.5(−26) × (5−)5.5−8(−8.5) μm) but phylogenetically distinct (Jiang et al. 2018 ). In the multigene phylogenetic analysis presented here, the new species formed a sister clade to N. aotearoa (strain CBS 367.54), N. piceanae (strain CBS 394.48) and N. petila (in this study), which appear to be phylogenetically distinct (Fig. 1 ). The conidia of N. brachiata are different from N. aotearoa ((19.5-)21-28(-29) × (6-)6.5-8.5(-9) μm), N. piceanae ((19-)19.5-25(-26) × (7-)7.5-9(-9.5) μm) and N. petila ((20-)21-26.5(-27.5) × (5.5-)6-7(-8) μm) and also differs by having branched, flexuous apical tubular appendages (Maharachchikumbura et al. 2014) . Etymology -the latin "petilus" meaning slander/slim, which refers to the shape of conidia. Holotype -MFLU 19-0777 Associated with leaf spots of Rhizophora mucronata Lam. Symptoms subcircular to the irregular shape, pale brown, slightly sunken spots appear on adaxial surface leaves of R. mucronata, which later expand outwards ( Fig. 4c ). Small auburn spots appeared initially and then gradually enlarged, changing to pale-auburn circular ring spots with a dark auburn border. They were usually >5 circulars, which occurred on a single affected leaf. In severe cases, lesions spread evenly on the leaves (Fig. 4b ). Asexual morph: Conidiomata pycnidial, globose, brown, semi-immersed on PDA, releasing conidia in a black, slimy, globose, glistening mass.
Neopestalotiopsis petila
Conidiophores distinct. Conidiogenous cells discrete to integrated, hyaline, smooth-and thinwalled, proliferating one time percurrently, collarette present and not flared. Conidia (20-)21-26.5(-27.5) × (5.5-)6-7(-8) μm (mean ± SD = 24.5 ± 2.0 × 6.7 ± 0.7 μm), fusiform to clavate, straight to slightly curved, 4-septate; basal cell obconic with a truncate base, hyaline or sometimes pale brown, thin-and smooth-walled, (3-)4-5.5(-6) μm long (mean ± SD = 4.52 ± 0.8 μm); three median cells (12. 5-)13. 5-15(-17) μm long (mean ± SD = 15. 3 ± 1. 0 μm), brown, septa and periclinal walls darker than rest of the cell, versicolored, wall rugose; second cell from base pale brown, (4.5-)5-6(-7) μm long (mean ± SD = 5.2 ± 0.5 μm); third cell brown, (3.5-)4-5(-5.5) μm long (mean ± SD = 4.8 ± 0.5 μm); fourth cell brown, (4.5-)5-5.5(-6) μm long (mean ± SD = 5.3 ± 0.5 μm); apical cell (3-)4-5(-7) μm long (mean ± SD = 4.6 ± 1.0 μm), hyaline, conic to acute; with 2-3 tubular appendages on apical cell, inserted at different loci but in a crest at the apex of the apical cell, unbranched, flexuous, (21-)22-29(-33) μm long (mean ± SD = 25.5 ± 3.1 μm); single basal appendage, tubular, unbranched, centric, (2-)3-8(-9) μm long (mean ± SD = 6 ± 2.1 μm).
Culture characteristics -Colonies on PDA reaching 5-6 cm diam after 7 d at room temperature (±25 °C), under light 12 hr/dark 12 hr, colonies filamentous to circular, medium dense, aerial mycelium on surface flat or raised, with filiform margin (curled margin), fluffy, white from above and reverse; fruiting bodies black.
Material examined -THAILAND, Kor Chang, Trat Province, leaf spots of Rhizophora mucronata, 27 April 2017, Norphanphoun Chada KC05-1 (MFLU 19-0777 dried culture, holotype; PDD, isotype); ex-type-living cultures, MFLUCC 17-1737, TNCC. THAILAND, Kor Chang, Trat Province, leaf spots of R. mucronata, 27 April 2017, Norphanphoun Chada KC05-2 (MFLU 19-0778 dried culture, paratype); living cultures, MFLUCC 17-1738.
Notes -Based on multigene analyses, Neopestalotiopsis petila is closely related to N. aotearoa (strain CBS 367.54), N. piceana (strain CBS 394.48), N. brachiata (in this study) and N. samarangensis (strain MFLUCC 12-0233) ( Fig. 1) . However, N. petila differs from N. aotearoa in having long apical appendages (N. petila: (21-)22-29(-33) vs. N. aotearoa: (3-)5-12(-13)) and differs from N. piceana by having 2-3 apical appendages (N. piceana containing only 3 appendages) and short basal appendage (N. petila: (2-)3-8(-9) vs. N. piceana: 6-23) and larger conidia than N. samarangensis (N. petila: (20-)21-26.5(-27.5) × (5.6-)6-7(-7.8) vs. N. samarangensis: 18-21 × 6.5-7.5) (Maharachchikumbura et al. 2014 (Maharachchikumbura et al. , 2013 . The morphological differences between N. petila and N. brachiata have been mentioned above as notes of N. brachiata. Thus, N. petila is considered a novel species. Holotype -MFLU 19-0779 Associated with leaf spots of Rhizophora mucronata Lam. Symptoms irregular to subcircular shape, brown, slightly sunken spots appear on adaxial surface leaves of R. mucronata, which later expand outwards on the surface of the leaves (Fig. 5c ). Small auburn spots appeared initially and then gradually enlarged, changing to tawny circular ring spots with a dark mahogany border and jagged edge. They were usually >5 circulars, which occurred on a single affected leaf. In severe cases, lesions spread evenly on the leaves (Fig. 5b ). Asexual morph: Conidiomata pycnidial, globose, brown, semi-immersed on PDA releasing conidia in a black, slimy, globose, glistening mass. Conidiophores distinct. Conidiogenous cells discrete or integrated, ampulliform, clavate or subcylindrical, hyaline, smooth, 8-20 × 4-8 μm. Conidia (20-)20. 5-27(-27. 5) × (6-)6. 5-7. 5(-8) μm (mean ± SD = 24.5 ± 0.3 × 7.2 ± 0.6 μm), fusiform to clavate, straight to slightly curved, 4septate; basal cell obconic with a truncate base, hyaline or sometimes pale brown, thin-and smooth-walled, (2-)3-4(-5) μm long (mean ± SD = 3.7 ± 0.6 μm); three median cells (14-)15.5-17(-19.5) μm long (mean ± SD = 16.7 ± 1.4 μm), brown, septa and periclinal walls darker than rest of the cell, versicolored, wall rugose; second cell from base pale brown, (4. 5-)5-6(-7) μm long (mean ± SD = 5.9 ± 0.7 μm); third cell brown, (4-)5-7(-10) μm long (mean ± SD = 5.2 ± 0.6 μm); fourth cell brown, (4-)5-5.5(-6.5) μm long (mean ± SD = 5.5 ± 0.6 μm); apical cell (3-)3.5-4(-5.5) μm long (mean ± SD = 4.1 ± 0.7 μm), hyaline, conic to acute; with 2-3 tubular appendages on 547 apical cell, inserted at different loci but in a crest at the apex of the apical cell, unbranched, flexuous, (6-)12. 5-22(-24) μm long (mean ± SD = 17. 5 ± 4. 4 μm); single basal appendage, tubular, unbranched, centric, with or without knob (2.5-)3-9.5(-10) μm long (mean ± SD = 5.2 ± 1.8 μm).
Neopestalotiopsis rhizophorae
Culture characteristics -Colonies on PDA reaching 7-8 cm diam after 7 d at room temperature (±25 °C), under light 12 hr/dark 12 hr, colonies filamentous to circular, medium dense, aerial mycelium on surface flat or raised, with filiform margin (curled margin), fluffy, white from above and reverse; fruiting bodies black.
Material 1551) is isolated from R. mucronata, from Ranong province in Thailand. Neopestalotiopsis rhizophorae is most similar to N. petila and N. thailandica (this study) in its conidial size (N. petila: (20-)21-26. 5(-27. 5) × (5. 5-)6-7(-8) μm, N. thailandica: (20-)21-25(-25. 5) × (5. 5-)6-7(-7. 5) μm) (Table 3 ). However, based on combined gene phylogenetic analysis, N. rhizophorae is separated from N. petila and N. thailandica, and nested between these two species; N. alpapicalis (MFLUCC 17-2544 , MFLUCC 17-2545 , the collections from R. mucronata in Phuket, Thailand and N. rosicola (strain CFCC 51992, CFCC 51993), the collections from Rosa chinensis in China (Fig. 1) . Neopestalotiopsis rhizophorae can be distinguished from N. alpapicalis by larger conidia and longer appendages (N. alpapicalis: conidial size 14-22.5 × 5-7 µm, apical appendages 5.5-15 µm, basal appendages 3-6.5 µm, Table 3 ) with polymorphic nucleotide differences of β-tubulin (5bp) and EF1α (3-bp) sequence data. It differs from N. rosicola by ITS (4-bp) and EF1α (4-bp) sequence data. Etymologyrefers to the host from which the fungus was isolated, Sonneronata alba L. Holotype -MFLU 19-0781 Associated with leaf spots on Sonneronata alba L. Symptoms small circular shape, auburn, slightly spots appear on adaxial surface leaves of S. alba, which later expand outwards on the surface of the leaves (Fig. 6c ). Small auburn spots appeared initially and then gradually enlarged, changing to dark brown circular spots and border with blurred edge. They were usually > 5 circulars, which occurred on a single affected leaf ( Fig. 6b ). Asexual morph: Conidiomata pycnidial, 200-400 μm diam, globose, brown, semi-immersed on PDA, releasing conidia in a black, slimy, globose, glistening mass. Conidiophores indistinct. Conidiogenous cells discrete to lageniform, hyaline, smooth-and thin-walled, 3-8 × 2-6 μm, proliferating one time percurrently, collarette present and not flared. Conidia (21.5-)24-26(-28) × 7-7.5(-8), (mean ± SD = 24 ± 1.6 × 7.51 ± 0.4 μm), fusiform to clavate, straight to slightly curved, 4-septate; basal cell obconic with a truncate base, hyaline or sometimes pale brown, thin-and smooth-walled, (2-)3-3.5(-4) μm long (mean ± SD = 3 ± 0.6); three median cells (14.5-)15-16.5(-17.5) μm long (mean ± SD = 15.8 ± 0.9), brown, septa and periclinal walls darker than rest of the cell, versicolored, wall rugose; second cell from base pale brown, (4.5-)5-6(-7) μm long (mean ± SD =5.6 ± 0.8 μm); third cell brown, (4-)5-5.5(-6) μm long (mean ± SD = 5.2 ± 0.7 μm); fourth cell brown, (4-)5-6(-7) μm long (mean ± SD = 5.1 ± 0.7 μm); apical cell (3.5-)4-4.5(-5) μm long (mean ± SD =4 ± 0.6 μm), hyaline, conic to acute; with 1-3 tubular appendages on apical cell, inserted at different loci but in a crest at the apex of the apical cell, unbranched, flexuous, (5.5-)7-8(-14) μm long (mean ± SD = 8.5 ± 2); single basal appendage, tubular, unbranched, centric, (2.5-)3-4(-5) μm long (mean ± SD = 3.4 ± 0.9) long. Culture characteristics -Colonies on PDA reaching 5-6 cm diam after 7 d at room temperature (±25 °C), under light 12 hr/dark 12 hr, colonies filamentous to circular, medium dense, aerial 549 mycelium on surface flat or raised, with filiform margin (curled margin), moderate-to-strongly fluffy, fluffy to floccose, white from above and reverse; fruiting bodies black. Notes -Neopestalotiopsis sonneratae was isolated from a leaf spot of Sonneronata alba in Thailand. In the phylogenetic analyses of combined genes, N. sonneratae forms a sister group to N. coffea-arabicae (strain HGUP4015) and N. thailandica (in this study) ( Fig. 1) . However, there are significant differences in morphological characteristics; N. coffea-arabicae and N. thailandica conidia are smaller (N. coffea-arabicae: 16-20 × 5-7 μm, N. thailandica: (20-)21-25(-25. 5) × (5. 7-)6-7(-7. 3) μm) with both species containing longer apical appendages (N. coffea-arabicae: 11-16 μm, N. thailandica: (30-)32. 5-38(-40) μm) and N. thailandica having two apical appendages (Song et al. 2013 ). Norphanphoun & K.D. Hyde, sp. nov. Fig. 7 Index Fungorum number: IF556439; Facesoffungi number: FoF 05775 Etymologyrefers to the country where the fungus was collected, Thailand. Holotype -MFLU 19-0783 Associated with leaf spots of Rhizophora mucronata Lam. Symptoms small irregular to subcircular shape, brown, slightly sunken spots appear on adaxial surface leaves of R. mucronata, which later expand outwards on the surface of the leaves (Fig. 7c ). Small auburn spots appeared initially and then gradually enlarged, changing to tawny circular ring spots with a dark mahogany border and jagged edge. They were usually >5 circulars, which occurred on a single affected leaf. In severe cases, lesions spread evenly on the leaves (Fig. 7b ). Asexual morph: Conidiomata pycnidial, globose, brown, semi-immersed on PDA, releasing conidia in a black, slimy, globose, glistening mass. Conidiophores distinct. Conidiogenous cells discrete to lageniform, hyaline, smooth-and thin-walled, proliferating 1-2 times percurrently, collarette present and not flared. Conidia (20-)21-25(-25.5) × 6-7(-7.5) μm (mean ± SD = 22.6 ± 1.3 × 6.6 ± 0.5 μm), fusiform to clavate, straight to slightly curved, 4(-7)-septate; basal cell obconic with a truncate base, hyaline or sometimes pale brown, thin-and smooth-walled, (2.5-)3-4(-4.5) μm long (mean ± SD = 3.7 ± 0.5 μm); threemedian cells (12-)12.5-15(-16) μm long (mean ± SD = 14.2 ± 0.9 μm), brown, septa and periclinal walls darker than rest of the cell, versicolored, wall rugose; second cell from base pale brown, (4-)4.5-5(-5.5) μm long (mean ± SD = 4.6 ± 0.3 μm); third cell brown, (3.5-)11-26(-27.5) μm long (mean ± SD = 4.5 ± 0.4 μm); fourth cell brown, (4-)5-5.5(-6) μm long (mean ± SD = 5.1 ± 0. 6 μm); apical cell (3. 5-)4-5. 5(-6) μm long (mean ± SD = 4. 7 ± 0. 6 μm), hyaline, conic to acute; with 1-2 tubular appendages on apical cell, inserted at different loci but in a crest at the apex of the apical cell, unbranched, flexuous, (30-)32.5-38(-40) μm long (mean ± SD = 34.5 ± 3.7 μm); single basal appendage, tubular, unbranched, centric, (3-)6-9(-10) μm long (mean ± SD = 7.6 ± 2.2 μm).
Neopestalotiopsis sonneratae
Neopestalotiopsis thailandica
Material N. petila and N. rhizophorae (both species are introduced in this study) with its conidial size. The morphological differences between N. petila and N. rhizophorae have been mentioned above as notes of N. rhizophorae (Table 3) . However, based on the combined gene phylogenetic analysis, N. thailandica is separated from other species in the genus and is sister to N. coffea-arabicae (HGUP4015, Song et al. 2013) , which was isolated from leaves of Coffea arabica L. and N. sonneratae (in this study) from leaf spots of Sonneronata alba (Fig. 1 ). However, their morphology is different. Neopestalotiopsis thailandica differs from N. coffea-arabicae by having larger conidia (N. thailandica: (20-)21-25(-25.5) × 6-7(-7.5) vs. N. coffea-arabicae:16-20 × 5-7)), and longer apical appendages (N. thailandica: (30-)32.5-38(-40) vs. N. coffea-arabicae:11-16) (Table 3) . The morphological differences between N. thailandica and N. sonneratae are mentioned above under the notes of N. sonneratae. Thus, based on morphology and phylogeny it is considered that N. thailandica is a novel species.
The second phylogenetic tree (Pestalotiopsis) comprised 70 taxa with the outgroup, Neopestalotiopsis saprophytica (MFLUCC 12-0282). The total length of the dataset was 1440 characters including alignment gaps, 1-380, 381-538, 539-779, 780-979, 980-1147, and 1148-1440 corresponding to ITS1+ ITS2, 5. 8S, β-tubulin (exon), β-tubulin (intron), EF1α (exon), and EF1α (intron), respectively. The combined dataset contained 887 constant, 174 parsimony uninformative and 379 parsimony informative characters. The combined dataset was analyzed using MP, ML and BI. The trees generated under different optimality criteria were essentially similar in topology and did not differ significantly (data not shown). The descriptive statistics generated from MP analysis based on the combined dataset of ITS1+ ITS2, 5.8S, β-tubulin (exon), β-tubulin (intron), EF1α (exon), and EF1α (intron) were TL = 1664, CI = 0.510, RI = 0.685, RC = 0.349, HI = 0.490. The best scoring likelihood tree selected with a final value for the combined dataset = -10362.397645. Holotype -MFLU 19-0785 Associated with leaf spots of Rhizophora apiculata Blume. Symptoms small irregular spots shape, rufous, slightly sunken spots adaxial surface leaves of R. apiculata, which later expand outwards on the surface of the leaves (Fig. 9c ). Small rufous spots appeared initially and then gradually enlarged, changing to tawny circular ring spots with a dark brown border and smooth edge. They were usually few circulars, which occurred on a single affected leaf (Fig. 9b ). Asexual morph: Conidiomata 2 0-7 0 μm diam, pycnidial, globose, brown, semi-immersed on PDA, rreleasing conidia in a black, slimy, globose, glistening mass. Conidiophores indistinct. Conidiogenous cells discrete to lageniform, hyaline, smooth-and thin-walled, 10-20 × 1 -2 μm, proliferating 1-2 times percurrently, collarette present and not flared. Conidia (17-)17.5-23(-23.5) × (5. 5-)6-6. 5(-7) μm (mean ± SD = 20 ± 1. 6 × 6. 3 ± 0. 5 μm), fusiform to clavate, straight to slightly curved, 4-septate; basal cell obconic with a truncate base, hyaline or sometimes pale brown, thin-and smooth-walled, (2-)3-3.5(-5) μm long (mean ± SD = 3.7 ± 0.7 μm); three median cells (11-)11.5-14(-14.5) μm long (mean ± SD = 13.2 ± 1.2 μm), brown, septa and periclinal walls darker than rest of the cell, concolorous, wall rugose; second cell from base pale brown, (3.5-)4-5(-5.5) μm long (mean ± SD = 4.6 ± 0.6 μm); third cell brown, (3-)4-4.5(-5) μm long (mean ± SD = 4.1 ± 0.6 μm); fourth cell brown, (3.5-)4-5(-5.5) μm long (mean ± SD = 4.6 ± 0.5 μm); apical cell (1.8-)2-3(-4.5) μm long (mean ± SD = 3.1 ± 0.5 μm), hyaline, conic to acute; with 1-2 tubular appendages on apical cell, inserted at different loci but in a crest at the apex of the apical cell, unbranched, flexuous, (7. 5-)8-13(-14. 5) μm long (mean ± SD = 11. 4 ± 2. 4 μm); single basal appendage, tubular, unbranched, centric, 1.5-4.5(-5) μm long (mean ± SD = 2.5 ± 1.1 μm).
Pestalotiopsis rhizophorae
Culture characteristics -Colonies on PDA reaching 5-6 cm diam after 7 d at room temperature (±25 °C), under light 12 hr/dark 12 hr, colonies filamentous to circular, medium dense, aerial mycelium on surface flat or raised, with filiform margin (curled margin), fluffy, white from above and reverse; fruiting bodies black. Notes -Pestalotiopsis rhizophorae formed a distinct clade in the multi-locus tree and is sister to P. formosana (strain NTUCC 17-009), P. parva (strain CBS 265.37) and P thailandica (in this study) (Fig. 2) . Pestalotiopsis rhizophorae differs from P thailandica and P. formosana by shorter conidia (P. rhizophorae: (17-)17. 5-23(-23. 5) μm vs. P thailandica: (17-)17. 5-28(-29) μm, P. formosana: (15-)18-22(-26) × (5-)6-7 μm); shorter apical appendages (P. rhizophorae: (7.5-)8-13(-14. 5) μm vs. P thailandica: (5. 5-)11-34(-38) μm) and basal appendages (P. rhizophorae: (1. 3-)1. 5-4. 5(-5) μm vs. P thailandica: (2-)2. 5-9. 5(-10) μm, P. formosana: (2-)3-5(-6) μm) ( Table 4 , Hyde 2018, Maharachchikumbura et al. 2014) . Pestalotiopsis rhizophorae is similar to P. parva in conidial size (P. parva: (16-)16.5-20(-21) × 5-7(-7.5) μm) but differs by having 1-2 apical appendages (Table 4 , Hyde 2018, Maharachchikumbura et al. 2014 ). The two species (P. rhizophorae, P. thailandica) are also different in four base pairs in ITS, one base pair in β-tubulin and EF1α. Therefore, the collection in the present study is designated as a new species. Holotype -MFLU 19-0787 Isolated from asymptomatic leaf of Rhizophora apiculata Blume. Asexual morph: Conidiomata pycnidial, globose, brown, semi-immersed on PDA, releasing conidia in a black, slimy, globose, glistening mass. Conidiophores indistinct. Conidiogenous cells discrete to lageniform, hyaline, smooth-and thin-walled, proliferating 1-2 times percurrently, collarette present and not flared. Conidia (17-)17.5-28(-29) × (4.9-)5.5-6.5(-7.1) μm (mean ± SD = 23.3 ± 3.0 × 5.8 ± 0.5 μm), fusiform to clavate, straight to slightly curved, 4-septate; basal cell obconic with a truncate base, hyaline or sometimes pale brown, thin-and smooth-walled, (1.8-)2-4(-6) μm long (mean ± SD = 3.9 ± 1.3 μm); three median cells (12-)12.5-16(-18) μm long (mean ± SD = 15. 3 ± 1. 5 μm), brown, septa and periclinal walls darker than rest of the cell, versicolored, wall rugose; second cell from base pale brown, (4-)4.5-6(-7) μm long (mean ± SD = 5.6 ± 0.8 μm); third cell brown, (3.5-)4-4.5(-5.5) μm long (mean ± SD = 4.6 ± 0.5 μm); fourth cell brown, (3.5-)4-5(-6.5) μm long (mean ± SD = 5.1 ± 0.7 μm); apical cell (2-)3.5-4(-6) μm long (mean ± SD = 4.2 ± 1.0 μm), hyaline, conic to acute; with 1-2 tubular appendages on apical cell, inserted at same loci at the apex of the apical cell, unbranched, flexuous, (5.5-)11-34(-38) μm long (mean ± SD = 22. 2 ± 8. 5 μm); single basal appendage, tubular, unbranched, centric, (2-)2. 5-9. 5(-10) μm long (mean ± SD = 4 ± 2.0 μm).
Pestalotiopsis thailandica
Material examined -THAILAND, Notes -Pestalotiopsis thailandica isolated as an endophyte from a living leaf of Rhizophora apiculata is introduced here as a new species. In the phylogenetic analyses based on combined genes, the species appeared as a distinct species represented by two strains and is sister to P. rhizophorae (in this study) (Fig. 2 ). Although these two species are found on the same host and i Conidiogenous cells giving rise to conidia. j-p Conidia. Scale bars: g = 1000 µm, h = 100 µm, i-p = 20 µm. location, P. thailandica differs by having larger conidia (P. rhizophorae: (17-)17. 5-23(-23. 5) × (5.5-)6-6.5(-7) μm) and longer apical appendages (P. rhizophorae: (7.5-)8-13(-14.5) μm) than P. rhizophorae (Table 4 ) (see notes under P. rhizophorae). In the phylogenetic analyses, P. rhizophorae is also related to P. formosana (NTUCC 17-009) and P. parva (CBS 265. 37). However, Pestalotiopsis formosana and P. parva are different from P. thailandica by having smaller conidia (P. formosana: (15-)18-22(-26) μm, P. parva: (16-)16.5-20(-21) μm) and shorter apical appendages (P. formosana: (8-)11-16(-20) μm, P. parva: (6-)6. 5-12(-13) μm) with 2-3 tubular apical appendages (Table 4 , Ariyawansa & Hyde 2018 , Maharachchikumbura et al. 2014 .
The third phylogenetic tree comprised 27 taxa, with Neopestalotiopsis natalensis (CBS 138. 41) as the outgroup taxon. The total length of the dataset was 1404 characters including alignment gaps, 1-335, 336-493, 494-742, 743-925, 926-1093 and 1094 -1404 , β-tubulin (intron), EF1α (exon), and EF1α (intron), respectively). The combined dataset contained 1122 constant, 193 parsimony uninformative and 89 parsimony informative characters. The combined dataset was analyzed using MP, ML and BI. The trees generated under different optimality criteria were essentially similar in topology and did not differ significantly (data not shown).The descriptive statistics generated from MP analysis based on the combined dataset of ITS1+ ITS2, 5.8S, β-tubulin (exon), β-tubulin (intron), EF1α (exon), and EF1α (intron) were TL = 386, CI = 0.832, RI = 0.823, RC = 0.685, HI = 0.168. The best scoring likelihood tree selected with a final value for the combined dataset = -3905.071762.
Figure 11 -One of the 93 most parsimonious trees obtained from a heuristic search of combined ITS, ꞵ-tubulin and EF1α sequence data of the genus Pseudopestalotiopsis. The tree is rooted with Neopestalotiopsis natalensis (CBS 138. 41) . Maximum parsimony and maximum likelihood bootstrap values ≥50% , Bayesian posterior probabilities ≥0.90 (MPBS/MLBS/PPBY) are given at the nodes. The species obtained in this study are in red font. Ex-type taxa from other studies are in black bold. Norphanphoun, T.C. Wen & K.D. Hyde, sp. nov. Fig. 12 Index Fungorum number: IF556442; Facesoffungi number: FoF 05776 Etymologyrefers to the host from which the fungus was isolated, Avicennia marina (Forssk.) Vierh.
Pseudopestalotiopsis avicenniae
Holotype -MFLU 19-0789 Associated with leaf spots of Avicennia marina (Forssk.) Vierh. Symptoms circular to irregular, grayish-brown, slightly sunken spots adaxial surface leaves of A. marina, which later expand outwards on the surface of the leaves (Fig. 12c) . Small black spots appeared initially and then gradually enlarged, changing to beige circular ring spots with a black border and smooth edge. They were usually >5 circulars, which occurred on a single affected leaf. In severe cases, lesions spread evenly on the leaves (Fig. 12b ). Asexual morph: Conidiomata 300-1000 μm diam, pycnidial, globose, brown, semi-immersed on PDA, releasing conidia in a black, slimy, globose, glistening mass. Conidiophores indistinct. Conidiogenous cells discrete to lageniform, hyaline, smooth-and thin-walled, 3-6 × 2-56 μm, proliferating 1-2 times percurrently, collarette present and not flared. Conidia (22-)22.5-26.5(-27) × (5-)5.5-6(-6.5) μm (mean ± SD = 23.9 ± 1.4 × 6 ± 0.4 μm), fusiform to clavate, straight to slightly curved, 4-septate; basal cell obconic with a truncate base, hyaline or sometimes pale brown, thin-and smooth-walled, (3-)4-4.5(-6) μm long (mean ± SD = 4 ± 0.7 μm); three median cells (15-)15.5-17(-18) μm long (mean ± SD = 16.3 ± 0.8 μm), brown, septa and periclinal walls darker than rest of the cell, versicolored, wall rugose; second cell from base pale brown, (4. 5-)5-6(-6. 5) μm long (mean ± SD = 5. 5 ± 0. 5 μm); third cell brown, (4.5-)5-5.5(-6) μm long (mean ± SD = 4.9 ± 0.4 μm); fourth cell brown, (5-)5.5-6(-7) μm long (mean ± SD = 5. 9 ± 0. 5 μm); apical cell (2-)2. 5-4(-5) μm long (mean ± SD = 3. 5 ± 1. 0 μm), hyaline, conic to acute; with 1-3 tubular appendages on apical cell, inserted at different loci but in a crest at the apex of the apical cell, unbranched, flexuous, (14-)15.5-28.5(-35.5) μm long (mean ± SD = 21.3 ± 5.9 μm); single basal appendage, tubular, unbranched, centric, (2-)3-4(-4.5) μm long (mean ± SD = 3.1 ± 0.7 μm).
Culture characteristics -Colonies on PDA reaching 5-7 cm diam after 7 d at room temperature (±25 °C), under light 12 hr/dark 12 hr, colonies filamentous to circular, medium dense, aerial mycelium on surface flat or raised, with filiform margin (curled margin), fluffy, white from above and reverse; fruiting bodies black.
Material examined -THAILAND, The Sirindhorn International Environmental Park, Chaam, Cha-am District, Phetchaburi Province, leaf spots of Avicennia marina, 30 November 2016, Norphanphoun Chada NNS05-1 (MFLU 19-0789, holotype; PDD, isotype); ex-type-living cultures, MFLUCC 17-0434, TNCC.
Notes -The combined phylogenetic tree showed that Ps. avicenniae is sister to Ps. jiangxiensis (strain LC4479) and Ps. elaeidis (=Ps. myanmarina, strain NBRC 112264) ( Fig. 1, Liu et al. 2017 , Nozawa et al. 2017 . Pseudopestalotiopsis avicenniae is morphologically similar to Ps. jiangxiensis, but phylogenetically clearly distinct as an independent lineage (Fig. 3) . Pseudopestalotiopsis avicenniae is phylogenetically closer to Ps. elaeidis (strain NBRC 112264), which was collected from Averrhoa carambola in Myanmar, but can be distinguished by its larger conidia (Ps. elaeidis: 31-38. 5 × 6. 5-9 µm) and 2-3 apical appendages (Table 5, Nozava et al. 2017) . Norphanphoun, T.C. Wen & K.D. Hyde, sp. nov. Fig. 13 Index Fungorum number: IF556443; Facesoffungi number: FoF 05777 Etymologyin reference to the Latin word "curvatus" in reference to the shape of the conidia.
Pseudopestalotiopsis curvatispora
Holotype -MFLU 19-0790 Associated with leaf spots of Rhizophora mucronata Blume. Symptoms small subcircular, grayish brown, slightly sunken spots adaxial surface leaves of R. mucronata, which later expand outwards on the surface of the leaves (Fig. 13c ). Small brown spots appeared initially and then gradually enlarged, changing to beige circular ring spots with a dark brown border and smooth edge. They were usually >5 circulars, which occurred on a single affected leaf. In severe cases, lesions spread evenly on the leaves (Fig. 13b ). Asexual morph: Conidiomata 200-400 μm diam, 560 pycnidial, globose, brown, semi-immersed on PDA, rreleasing conidia in a black, slimy, globose, glistening mass. Conidiophores indistinct. Conidiogenous cells discrete to lageniform, hyaline, smooth-and thin-walled, 5. 5-11 × 3-5. 5 μm, proliferating 1-2 times percurrently, collarette present and not flared. Conidia (18.5-)22-25(-26.5) × (6-)6.5-7 μm (mean ± SD = 23.5 ± 2 × 6.6 ± 0. 4 μm), fusiform to clavate, straight to slightly curved, 4-septate; basal cell obconic with a truncate base, hyaline or sometimes pale brown, thin-and smooth-walled, (3-)3.5-4(-5) μm long (mean ± SD = 4.3 ± 0.7 μm); three median cells (11-)13-14(-15) μm long (mean ± SD = 13.8 ± 1.1 μm), brown, septa and periclinal walls darker than rest of the cell, versicolored, wall rugose; second cell from base pale brown, 4-5 μm long (mean ± SD = 4.5 ± 0.5 μm); third cell brown, (3.5-)4-5(-5.5) μm long (mean ± SD = 4.4 ± 0.6 μm); fourth cell brown, (3.5-)4-5(-5.5) μm long (mean ± SD = 4.6 ± 0.6 μm); apical cell (3.5-)4-6(-7) μm long (mean ± SD = 5.1 ± 1.1 μm), hyaline, conic to acute; with 1-2 tubular appendages on an apical cell, inserted at different loci but in a crest at the apex of the apical cell, unbranched or branched irregularly along their length resulting in 1-2 branches, flexuous, (10-)20-29(-35) μm long (mean ± SD = 22. 7 ± 8. 1μm); single basal appendage, tubular, unbranched, centric, (5.5-)9-12(-13.5) μm long (mean ± SD = 9.2 ± 2 μm).
Culture characteristics -Colonies on PDA reaching 3-4 cm diam after 7 d at room temperature (±25 °C), under light 12 hr/dark 12 hr, colonies filamentous to circular, medium dense, aerial mycelium on surface flat or raised, with filiform margin (curled margin), fluffy, white from above and reverse; fruiting bodies black.
Material examined -THAILAND, Trat Province, leaf spots of Rhizophora mucronata, 27 April 2017, Norphanphoun Chada KC12-1, (MFLU 19-0791, holotype; PDD, isotype); ex-typeliving cultures, MFLUCC 17-1722, TNCC. THAILAND, Trat Province, leaf spots of Rhizophora mucronata, 27 April 2017, Norphanphoun Chada KC12-2, (MFL 19-0792, paratype); living cultures, MFLUCC 17-1723. THAILAND, Trat Province, leaf spots of Rhizophora apiculata, 27 April 2017, Norphanphoun Chada KC18-2 (MFLU 19-0790, paratype); ex-type-living cultures, MFLUCC 17-1747.
Notes -The new species Pseudopestalotiopsis curvatispora is introduced, which was isolated from a leaf spot on Rhizophora mucronata, with the morphology of curved conidia and flexuous branched apical appendages. Based on combined gene phylogenetic analyses, it showed that Ps. curvatispora is nested in between Ps. simitheae (MFLUCC 12-0121) and Ps. thailandica (in this study), which are morphologically different (Table 5) . Pseudopestalotiopsis simitheae is (MFLUCC 12-0121), distinct from other species by forming a well-separated clade (Fig. 3) . This is also supported by morphological differences (larger conidia (22-30 µm) and 2-4 tubular, shorter apical and basal appendages (apical appendages: 14.5-26.5 µm, basal appendages: 4-6.5 µm, Song et al. 2014) ). Pseudopestalotiopsis thailandica is different from Ps. simitheae by having larger conidia ((24-)24.5-30(-30.5) µm), longer apical appendages ((26.5-)28-36(-39.5) µm) and shorter basal appendages ((3.5-)4.5-5(-6.5) µm) ( Table 5 , Song et al. 2014) . Holotype -MFLU 19-0793 Associated with leaf spots of Rhizophora apiculata Blume. Symptoms irregular shape, pale brown, slightly sunken spots adaxial surface leaves of R. apiculata, which later expand outwards on the surface of the leaves (Fig. 14c ). Small brown spots appeared initially and then gradually enlarged, changing to pale brown irregular spots with auburn border. They were usually >5 circular spots occurred on a single affected leaf. In severe cases, lesions spread evenly on the leaves with defected leaves (Fig. 14b ). Asexual morph: Conidiomata 100-200 μm diam, pycnidial, globose, brown, semi-immersed on PDA, releasing conidia in a black, slimy, globose, glistening mass. Conidiophores indistinct. Conidiogenous cells discrete to lageniform, hyaline, smooth-and thin-walled, 5-8 × 5-6 μm, proliferating 1-2 times percurrently, collarette present and not flared. Conidia (23-)24-29.5(-30) × 5-5.5(-6) μm (mean ± SD = 26 ± 2.5 × 5.4 ± 0.4 μm), fusiform to clavate, straight to slightly curved, 4-septate; basal cell obconic with a truncate base, hyaline or 562 sometimes pale brown, thin-and smooth-walled, (3-)4-5(-6) μm long (mean ± SD = 4. 5 ± 0. 9 μm); three median cells (14.5-)15-19(-19.5) μm long (mean ± SD = 16.4 ± 2 μm), brown, septa and periclinal walls darker than rest of the cell, versicolored, wall rugose; second cell from base pale brown, (4-)5-5.5(-7) μm long (mean ± SD = 5.8 ± 1 μm); third cell brown, 4-5(-5.5) μm long (mean ± SD = 4.7 ± 0.4 μm); fourth cell brown, (4.5-)5.5-6(-7.5) μm long (mean ± SD = 5.9 ± 1.0 μm); apical cell (3.5-)4-5(-7) μm long (mean ± SD = 5.2 ± 0.8 μm), hyaline, conic to acute; with 2-3 tubular appendages on apical cell, inserted at different loci but in a crest at the apex of the apical cell, unbranched, flexuous, (16.5-)18-25(-26) μm long (mean ± SD = 22 ± 3.1 μm); single basal appendage, tubular, unbranched, centric, (3-)3.5-6(-7) μm long (mean ± SD = 5 ± 1.2 μm).
Pseudopestalotiopsis rhizophorae
Material examined -THAILAND, Ngao, Ranong Province, Ngao Mangrove Forest Research Centre, leaf spots of Rhizophora apiculata, 6 December 2016, Norphanphoun Chada NG38a (MFLU 19-0793, holotype; PDD, isotype); ex-type-living cultures, MFLUCC 17-1560, TNCC.
Notes -Pseudopestalotiopsis rhizophorae formed an independent branch in the phylogeny presented here (Fig. 3) and is closely related to Ps. dawaina (MM14-F0015) and Ps. kubahensisa (UMAS KUB-P20). Pseudopestalotiopsis rhizophorae differs from Ps. dawaina and Ps. kubahensisa in length of appendage in both ends: shorter apical appendage (Ps. dawaina: 20.5-33.5 µm, Ps. kubahensisa: 16 -29. 5 µm) and longer basal appendage (Ps. dawaina: 2. 5-6. 5 µm, Ps. kubahensisa: 3-6 µm) (Table 5 ). Thus, Ps. rhizophorae is introduced as a new species. Norphanphoun & K.D. Hyde, sp. nov. Fig. 15 Index Fungorum number: IF556445; Facesoffungi number: FoF 05779 Etymologyrefers to the country where the fungus was collected, Thailand. Holotype -MFLU 19-0794 Associated with leaf spots of Rhizophora mucronata Blume. Symptoms subcircular to the irregular shape, pale brown, slightly sunken spots adaxial surface leaves of R. mucronata, which later expand outwards on the surface of the leaves (Fig. 15c ). Small auburn spots appeared initially and then gradually enlarged, changing to pale-auburn circular ring spots with a dark auburn border. They were usually >5 circulars, which occurred on a single affected leaf. In severe cases, lesions spread evenly on the leaves (Fig. 15b ). Asexual morph: Conidiomata 250-500 μm diam, pycnidial, globose, brown, semi-immersed on PDA, releasing conidia in a black, slimy, globose, glistening mass. Conidiophores indistinct. Conidiogenous cells discrete to lageniform, hyaline, smooth-and thin-walled, proliferating 1-2 times percurrently, collarette present and not flared. Conidia (24-)24.5-30(-30.5) × (5-)5.5-6(-6.7) μm (mean ± SD = 26.6 ± 2.2 × 5.9±0.3 μm), fusiform to clavate, straight to slightly curved, 4-septate; basal cell obconic with a truncate base, hyaline or sometimes pale brown, thin-and smooth-walled, (3.5-)4-5(-6.6) μm long (mean ± SD = 4.4 ± 1 μm); three median cells (13.5-)16-18(-19) μm long (mean ± SD = 17.2 ± 1.5 μm), brown, septa and periclinal walls darker than rest of the cell, versicolored, wall rugose; second cell from base pale brown, (5-)5.5-6(-7.5) μm long (mean ± SD = 5.8 ± 0.9 μm); third cell brown, (5-)5.5-6(-6.2) μm long (mean ± SD = 5.6 ± 0.5 μm); fourth cell brown, (5.5-)6-6.5(-7) μm long (mean ± SD = 6.2 ± 0.6 μm); apical cell (3.5-)4.5-5(-7) μm long (mean ± SD = 4.5 ± 1.1 μm), hyaline, conic to acute; with 1-2 tubular appendages on apical cell, inserted at different loci but in a crest at the apex of the apical cell, unbranched, flexuous, (26.5-)28-36(-39.5) μm long (mean ± SD = 31.3 ± 3.9μm); single basal appendage, tubular, unbranched, centric, (3.5-)4.5-5(-6.5) μm long (mean ± SD = 4.8 ± 1 μm).
Pseudopestalotiopsis thailandica
Culture characteristics -Colonies on PDA reaching 5-6 cm diam after 7 d at room temperature (±25 °C), under light 12 hr/dark 12 hr, colonies filamentous to circular, medium dense, aerial mycelium on surface flat or raised, with filiform margin (curled margin), fluffy, white from above and reverse; fruiting bodies black. Notes -The new species, Pseudopestalotiopsis thailandica was isolated from a leaf spot from Rhizophora mucronata from Chanthaburi Province, Thailand. Based on the combined gene phylogenetic analysis, it showed that Ps. thailandica is sister to Ps. curvatispora (in this study), and morphology differences as mentioned in the notes of Ps. curvatispora. Thus, it is considered that Ps. thailandica is a novel species.
Discussion
Mangrove forests occurring at the interface of terrestrial and marine ecosystems harbour a rich biological diversity of plants, animals and microorganisms (Beger et al. 2010) . However, the phylogenetic and functional description of microbial diversity in mangrove ecosystems has not been addressed to the same extent as for other environments. A previous study on mangrove fungi reported some pathogenic fungi causing leaf spots on Rhizophora, e. g. leaf spots on Rhizophora mangle in Puerto Rico caused by Anthostomella (Stevens 1920), leaf spots on R. mangle in Florida caused by Cercospora (McMillan 1964) , leaf spots on Rhizophora sp. caused by Pestalotiopsis sp., Colletotrichum sp. and Polystigma sonneratiae (Hyde & Cannon 1992 , Xu et al. 2009 ). Heart and butt rot disease on Rhizophora sp. caused by Heterobasidion annosum, Ganoderma, Phellinus sp., and Inonotus sp. (Ryvarden 2000 , Fox 2001 , Sakayarojet al. 2012 ) and canker and dieback on Rhizophora sp. caused by Phytophthora cinnamomi (Vollbrecht et al. 1995 , Barnard 2000 , Kinge & Mih 2011 have also been reported. A leaf spot of Avicennia marina caused by Pseudocercospora avicenniae (Shivas et al. 2009 ) was recorded in Queensland, Australia. Thatoi et al. (2013) reported more than 200 species of endophytic fungi from mangroves in India. Norphanphoun et al. (2018) reported three novel species of Cytospora (C. lumnitzericola, C. thailandica and C. xylocarpi) from Lumnitzera racemosa, Xylocarpus granatum and X. moluccensis from Phetchaburi and Ranong provinces in Thailand, and Kumar et al. (2019) reported an endophytic species, Neopestalotiopsis alpapicalis on R. apiculata and R. mucronata from Krabi Province, Thailand.
In this study, we examined 22 strains isolated from leaf collections from Phetchaburi, Ranong and Trat Provinces in Thailand. As a result of these sampling endeavors, we described 12 novel species, including six novel species of Neopestalotiopsis (N. acrostichi, N. brachiata, N. petila, N. rhizophorae, N. sonneratae, N. thailandica) , two novel species of Pestalotiopsis (P. rhizophorae, P. thailandica) and four novel species of Pseudopestalotiopsis (Ps. avicenniae, Ps. curvatispora, Ps. rhizophorae and Ps. thailandica), based on morphological and molecular phylogenetic evidence, which clearly differentiated these new species from known species. As many pestalotioid species have overlapping morphological traits, sequence data is essential to resolve these three genera and introduce new species. Combined gene sequences of ITS, β-tubulin and EF1α can provide a better resolution for Pestalotiopsis and Pesudopestalotiopsis. However, more genes are needed to provide better resolution and support in Neopestalotiopsis. Furthermore, this is the first report of Neopestalotiopsis, Pestalotiopsis and Pseudopestalotiopsis fungi associated on mangrove plants in Thailand (Acrostichum aureum, Avicennia marina, Rhizophora mucronata, R. apiculata and Sonneronata alba), which indicates that there may be a high undescribed diversity of fungi in this ecosystem as has been shown elsewhere in terrestrial habitats in northern Thailand (Hyde et al. 2018) . We found 12 new species from mangrove ecosystems, however further study is needed to establish whether these species are unique to such hosts and habitats. (17-)17.5-28(-29) × (4.9-)5.5-6.5(-7.1) 1-2 (5.5-)11-34(-38) (2-)2.5-9.5(-10)
Strains in this study are in bold. a Ariyawansa & Hyde (2018) ; b Maharachchikumbura et al. (2014) . Tsai et al. (2018) . Supplementary Table 1 Continued. Supplementary Table 3 Nucleotides differences in the ITS, β-tubulin and EF1α sequences of Pseudopestalotiopsis discussed in the paper. Supplementary Table 3 Continued. Taxon  Strain  EF1α  273  274  275  276  277  278  279  280  281  282  283  286  290  304  Pseudopestalotiopsis avucenniae MFLUCC 17-0434 
